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(54)Title: CYCLONE SEPARATOR 



(57) Abstract 



A cyclone separator for separating a denser com- 
ponent of a liquid mixture from a less dense component 
thereof, the cyclone separator comprising at least one 
inlet (26) for the admission of material to be separated 
and outlets (23, 34) for the respective discharge of the 
denser and less dense components. An inlet duct (50) is 
provided by which the liquid mixture, in use, is trans- 
mitted into the separator via the or each inlet and there 
is further provided a heat exchanger (60) through which 
a heat exchanging fluid passes. The heat exchanger (60) 
is positioned adjacent the inlet duct (50) so as to effect 
heat exchange of the mixture passing through the inlet 
duct One of the outlets (23, 34) may be operativery con- 
nected to the heat exchanger (60) or an auxiliary heat 
exchanger (68) so that fluid from this outlet passes 
through the heat exchanger. 
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1 "CYCLONE SEPARATOR" 

2 



3 
4 



This invention relates to cyclone separators for 
separating a denser component of liquid mixture from a less 

5 dense component thereof. 

6 According to the present invention there is provided a 

7 cyclone separator for separating a denser component of a 

8 liquid mixture from a less dense component thereof the 

9 cyclone separator comprising at least one inlet for the 

10 admission of material to be separated and outlets for the 

11 respective discharge of the denser and i ess dense 

12 components, an inlet duct by which the liquid mixture, in 

13 use, is transmitted into the separator via the or each said 

14 inlet characterized in that there is further provided a heat 

15 exchanger through which a heat exchanging fluid passes, said 

16 heat exchanger positioned adjacent said inlet duct so as to 

17 effect heat exchange of the mixture passing through said 

18 inlet duct. 

19 In one preferred embodiment the cyclone separator 

20 comprises an axially extending separating chamber having 

21 towards one end the aforementioned inlet for admission of 

22 the mixture to the separating chamber, an axially positioned 

23 overflow outlet adjacent that one end defining one of the 

24 outlets. The separating chamber is of generally tapered 

25 form with a relatively larger cross -sectional size at the 

26 aforementioned one end and a relatively small cross 

27 sectional size at an axially positioned underflow outlet 

28 which defines the other of the outlets at the end of the 

29 separating chamber opposite the aforementioned one end. In 

30 use the denser component is directed to the underflow outlet 

31 in a fashion such as to encompass an inner axially 

32 positioned core of the less dense component which is 

33 subjected at least over a substantial part of its length to 

34 a pressure differential causing it to flow to the overflow 

35 outlet. 

36 • in one preferred embodiment, one of the outlets is 

37 operatives connected to the heat exchanger so that, in use, 

38 the separated component which flows from that one of the 
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1 outlets passes through the heat exchanger. 

2 In another embodiment, one of the outlets is 

3 operatively connected to an auxiliary heat exchanger which 

4 is positioned adjacent the inlet duct so that, in use, the 

5 separated component which flows from that one of the outlets 

6 passes through the auxiliary heat exchanger. 

7 Preferably the underflow outlet is operatively 

8 connected to the auxiliary heat exchanger. Furthermore, it 

9 is preferable that the heat exchanger and/or the auxiliary 

10 heat exchanger are adapted to heat the material in the inlet 

11 duct. 

12 Preferably the auxiliary heat exchanger is disposed 

13 upstream of the first mentioned heat exchanger with respect 

14 to the inlet ducts. 

15 A preferred embodiment of the invention is further 

16 described with reference to the accompanying drawing, the 

17 single figure of which is a diagram illustrating one form of 

18 the invention. 

19 In the drawing, a cyclone separator 10 is shown as 

20 having an outer casing 24 of elongate somewhat cylindrical 

21 form, but tapering from a larger diameter end 10a to a 

22 smaller diameter end 10b. Casing 24 defines * an interior 

23 separating chamber 24a which comprises a first generally 

24 cylindrical portion 12 of relatively large diameter 

25 connected to a second portion 14 of elongate tapered form 

26 via an intermediate flow smoothing tapered portion 12a, and 
27. a cylindrical portion 16 connected to the end of portion 14 

28 opposite portion 12. A side inlet 26 is provided for inflow 

29 of material to be separated into the separator at the 

30 location of portion 12 and arranged so that material so 

31 inletted executes a rotational motion about the lengthwise 

32 axis of the separator. This rotational motion causes the 

33 more dense and less dense components of the inlet mixture to 

34 be separated, the more dense component moving lengthwise 

35 along the separating chamber to pass through the portions 

36 12a, 14 and 16 and to emerge via an underflow outlet 23 

37 adjacent end 10b of the separator. The less dense component 

38 emerges from the separating chamber 24a via an axial 
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1 overflow outlet 34 communicating with portion 12. 

2 Material to be infed into the separator is passed 

3 thereinto via a duct 50. In order to aid separation of some 

4 materials, it is desirable that the material should be at an 

5 elevated temperature. Thus, a heat exchange 60 is shown as 

6 comprising a coil pipe 62 wound around the duct 50 and 

7 arranged for flow therethrough of suitable heated liquid 

8 whereby to impart, by heat exchange, a raised temperature to 

9 the material passing through duct 50. 

10 m order, however, that the amount of heating required 

11 by use of heat exchanger 60 may be minimised, the separator 

12 10 is arranged whereby one of the separated components from 

13 the separator is directed via a pipeline 66 to a further 

14 heat exchanger 68, such as in the form of the coiled pipe 70 

15 shown as extending around duct 50. 

16 In use, the material to be separated is passed through 

17 duct 50 and is first heated by residual heat exchange from 

18 the separated component in duct 66 which is directed through 

19 the heat exchange pipe 76. This effects partial heating. 

20 Then, the incoming material is further heated by use of the 

21 heat exchanger 60 before being directed into the separator 

22 10. The separator 10 otherwise operates in conventional 

23 fashion. 

24 it has been found that applying heat to oily water 

25 mixtures, for example, assists in separation of these. In 

26 such a case, the separator 10 may be constructed in 

27 accordance with the teachings of United States patent 

28 4,237,006, 4,576,724 and 4,710,299. Another example of 

29 separator which may be used Is PCT/AU85/00181. In such a 

30 case, the component which emerges from the underflow outlet 

31 23 or passage through pipeline 66 to heat exchanger 68 will 

32 be predominantly water whilst that emerging from the outlet 

33 34 will be predominantly oil. Separators of the kind 

34 discussed in these patent specifications are most suitable 

35 where there is a high proportion of water compared with oil, 

36 so that there will be a substantial flow through the outlet 

37 23 as compared with the outlet 34,. Thus, it is preferable 

38 that the residual heat be recovered and applied for heating 
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1 material in duct 50 be the liquid from the outlet 23 rather 

2 than from the outlet 34. However, it would of course be 

3 possible to alternatively arrange the separator so that it 

4 is the liquid from outlet 34 which is directed to the heat 

5 exchanger 68. Again , two heat exchanges may be provided so 

6 that material from both outlets can be directed to heat 

7 exchange for heating material in duct 50. Also, the 

8 described arrangement may be adapted for cooling of incoming 

9 material to be separated, by passing a coolant liquid at low 
10 temperature through heat exchanger 60. 

11 
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CLAIMS 



1. A cyclone separator for separating a denser component 
of a liquid mixture from a less dense component thereof, the 
cyclone separator comprising at least one inlet (26) for the 
admission of material to be separated and outlets (23, 34) 
for the respective discharge of the denser and less dense 
components, an inlet duct (50) by which the liquid mixture, 
in use, is transmitted into the separator via the or each 
said inlet (26) characterized in that there is further 
provided a heat exchanger (60, 68) through which a heat 
exchanging fluid passes, said heat exchanger (60, 68) 
positioned adjacent said inlet duct (50) so as to effect 
heat exchange of the mixture passing through said inlet 
duct. 

2. A cyclone separator according to claim 1 characterized 
by an axially extending separating chamber (24a) having 
towards one end (10a) said tolet (26) for admission of the 
mixture to the separating chamber (24a) an axially 
positioned overflow outlet (34) adjacent said one end 
defining one of said outlets said separating chamber, being 
of generally tapered form with a relatively larger cross- 
sectional size at said one end (10a) and a relatively small 
cross sectional size at an axially positioned underflow 
outlet (23) defining the other of said outlets at the end of 
the separating chamber opposite said one end, (10a) 
wherein, in use, the denser component is directed to the 
underflow outlet in a fashion such as to encompass an inner 
axially positioned core of the less dense component which is 
subjected at least over a substantial part of its length to 
a pressure differential causing it to flow to the overflow 
outlet. 



3. A cyclone separator according to claim 1 or claim 2 
further characterized in that one of said outlets (23 34) is 
operatively connected to said heat exchanger (60, 68) so 
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that, in use, the separated component which flows from said 
one of said outlets passes through said heat exchanger. 

4. A cyclone separator according to claim 1 or claim 2 
further characterized in that one of said outlets (23, 34) 
is operatively connected to an auxiliary heat exchanger (68) 
which is positioned adjacent said inlet duct so that, in 
use, the separated component which flows from said one of 
said outlets passes through said auxiliary heat exchanger* 

5. A cyclone separator according to claim 4 characterized 
in that said underflow outlet (23) is operatively connected 
to said auxiliary heat exchanger (68). 

6. A cyclone separator according to claim 4 or claim 5 
further characterized in that said auxiliary heat exchanger 
(68) is disposed upstream of said heat exchanger (60) with 
respect to said inlet duct (50). 

7. A cyclone separator according to any preceding claim 
wherein said heat exchanger or said auxiliary heat exchanger 
are adapted to heat the material in said inlet duct. 
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